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be advised that this is only a general rule, and in the piesent case ihe 



MruciuiK of die pruouci u suiting nom *on incorporation by ion beam implantation or caihoaic 
aT c deposition is rr^t appiopnaiely described bv Terence io these methods. Moreover, please 
be advised that the psnduct ie>ul:ing irum ion ir<i-orpoisiiun by ion beam implsmsuon oi 
caihodic uic deposition 1 an only be suitably de^nbod in terms of These methods, ihereluie. the 
claim 1 language is the only adequate means of defining Applicants' invention 

Speciikaliy tr,e methods of iunbeam implication and caihodic are depositions a< 
described m cUm 3 dictate tr.e ulurnaie posA.^u^ of the ions vvhich aic wcoipojaied oy such 
methods m oi on the surface of bone implant, hi particular, it is considered that ions become 
placed l^eenihvJnoieculaL^cjuirtotihe hioacuvfijnaiaiql surface_Lc^U-3, hvdfi >xyapaiiic 
coaling) , ffhis is ar.aiogy to the jelaiionship hetwevn metal ions in some types of alloy). This is 
in biark cornet to oifcci methods of ion incurpoj3tion : such as those that employ chemical 
combination and substitution methods. 

As a separate pomt, if the technique of ,on implantation is used on a crystalline structure, 
such a technique wih ueate damage which disrupts the crystalline structuie of the modified 
surface layer, the extent of damage depending on the structure of the material bring implanted. 
As with the portioning of the ions referred to shove. »uch alteration m structuie van only be 
suitably described by ire technique itself rather ;hsn the lesuhing structuie 

Based on the foic-going withdrawal of the ^112 second paragraph rejection of claims 1-14 
and 20-24 is respectfully requested 

Claims 1-2.7-9. 1 3-39 and 21-23 stand i ejected as allegedly being anticipated by 
Consiantz. This it^-ctiun is icspectfully travels 

Constants o. ^Ciomts *n implant havinu a h> dio.\\.bpaiiie coating. Ho^ o\ „t. in contrast tc 
claim 1 of the pie.<eni application. Constant? doc* not disclose a method of jik nrporaung ions 
into or onto ihe surface of the bone implant by ion beam implantation or cathode arc deposition 
Moreover, Constant/ out s not disclose my. method of incorporating tons into oi onto the surface 
of the bone implant a s mentioned above, sucn methods directly affeci the k suiting strticture of 
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ihcbune implant. The methods taushiby Consent?. *ould not piovide a bone implant havinu 
the surface claimed in pu-<ent claim 1 

Consianu describes a method in which solubk- .unices of cakium and puosphaie ;trc 
combined under controlled conditions nuckaiion ana crystal growth wiih the cna u^uH of 
lorming uniform coating, on "puious siniciuu-s* for bone "ingrowth". By tonus* 51. the implani 
disclosed in the pte*cm .nvoition is iormed fiom tnc modification of an already Jurmcd coating 
which is not on a polo.:* Mrucuue. The pi«cni application relates to a bunaogLMi immediate 
^ub-surface 10 say 100 nrn j modulation of a prw-cMSimg iaycr. i fius. me pu*\ - ot c onsianu 
lesuhs m a uniform comm* ^nd would not produce me surface (or sub-surface) modulation 
u-sulunc fiom the ion mipknianon ot caihodic aie deposition referred to in the pK-c-m claims. 

The Office Action indicates thai Consianu infers to "substitution" of calcium canons 
with other )ons (column 2, Imcs 52 and 53). Hov> evei. the coniexi ot* Constants such 
substitution implies chemical combination Cunstam? does not refer to any specific method of 
substitution of calcium ions. Moieover, incorporation ions into or onto the surface of a bone 
implant by ion beam implantation/embedding or caihodic arc deposition (as this fcamre is recited 
m claim I n is not i -onstdcied to be such a substitution method). Accordingly., an implant in 
which calcium ions nave been substituted with oih« ions cannot anticipate ibe implant disclosed 
in claim 1 . 

In view of ihc &oove : it is clear that Constant* docs noi discluse or even suy«;rst the 
pcoductof independent c^nn l r and the method of independent claim 15. Furthermore, 
Constant does not dihcio?c or suggest a bone implant whciein the ions are incorporated into the 
surface atomic layeis of the none implant up to a minimum depth of 200mn (as n-ciu\I in the 
independent claim 25 p;* N.-ni£d herein). 

Claims 1-2, 7- jo ur.d 21-24 stand rejected ah^jcdly being anticipated hy Naiasi ct al. 
l*his icjection is respect fully tiavcrsed. 

The Examiner a:-o i^ens that claims 1, ?. 7- H» and 21-24 are anticipated by Nasiasi. 
\2s1asi discloses a uranium alloy implant ha v in * a hydiCxvapatitc coannfi. l : un:"*cnriure ? Nasiasi 
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intermixing the titanium alloy with hydioxylapauie and further densifyinp the hardened 
]*\ct u->ing non-lme-ofsiuht lon-nnpfamauon and. or ;.»pid thermal processing 

However, in contest to damn 1 of the pie^irnt application, Tviastasi doc-s r,oj djsciose 
mcurpuiaund ions hoin One or moie of the groups JlA. JVa, VJ1A and transition ekmtnis by ion 
beam implantation or caihod^c arc deposition. Indeed, ihe ojilyjpnjpentioned ftV N-^iiMJi 
-*rgon. 

Hie fcAanwici rcicis ;o i-olumn 5 (iine* 25-27 > of.\2siast. which siaus that "'other *ons 
m3\ &e unlued jn ihe u>n implaniaiion Technique" However, this ueneraj teaching oi Nasiasi 
cannot anticipate ihe inline disclosure of claim ] for ihe following jeasons 

The piesem apphvaiion ;? concerned with piomoung and enhancing hone uiowth omo an 
already layer. In contest. Nastaai addresses a completely diffeient problem, namely, providing a 
posthetic implant which has improved bonding be; ween the coating of ihe implam 
(hydroxylapatite) and the meial of the implant (titanium alloy), thereby pi eventing ddammation 
and separation of the coating fiom the alloy (column 2, lines 48-54) 

Furthermore, the ^oluiions lo the respective pioblems addiessed by the present 
application and the pie>eni application and Nastaai aic different. The present application 
achieves its aim by incorporating into oi onto an established layer ions from one or more of the 
^TOups IIA, IVA. VII A :md tiansition elements by ion beam implantauon or cathndic arc 
deposition. By contiast. Nasiasi provides a method in which a first sol-gel layer is densifjed and 
haidcned by non-hr.e-of siuhi ion beam implantation t^ma aigon, to provide mixing of titanium 
arid hydruxyapantc. 

The use of ma implantation described in Vsum .s to improve the bonoi;:^ of the first 
<oi-^el layer to the utsijium substraie. and not to pruji,t>;jr.i? and enhancing bone ticwih from this 
first layer. This is c-mph^i/tTd in column 3. hoes 54-67 of Nasiasi, which staus that "the first 
layer of hydtoyapapuie is mi*ed with the subsuaie by ih<r ions or rapidly thermally annealed, 
while suhs equemJavviii aie ii ^aT ne3ted to fonn l^\er> of oecreasing density and bu'er 
ciyisialli2atJOTt, with the outermost layers btmg sur.ahle i'c.r bone ingrowth". Thjs. ;s clear from 
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this passage (and ihe claims) that Nastasi (toes not R*ogni?e that the application oi" ion 
implantation to mcoi-poiaic ion* into oi onio the suiface of a bioactive material wili promote and 
ennance bone giow-th. If this we;e the case. Then Na*tsai would not pi trcludtr the application of 
ion implantation mio *m>cij-jcm lavcrs (i c . ihe lavcrs from which bone growth wilt occui 
nom). Jn this regard, we 2i>u ida you to the claims of Kasiasi which further dewniistiate that u 
only the first (i.e.. mnci mobi) laver which is subjecteo to ton implantation. 

By contrast, in ihe >cnt invention, the lors jjc incorporated into oi onto tr.e surface oi 
the Done implant by ion hvsm implantation, to enable ine pjomotion and ennan«.emcni of none 
liiowth fiom this surface. In thus regard, the picscnt inventors have iecognized that incorporation 
of ions from UA, 1VA, VllA and transition elements by ion beam implantation oi cathode arc 
deposition will best >ervc this puipose. Nastasi does not discJose such a step, r-or does Nastasi 
jircogmze the advantages of such a step. While Na^.a*t mentions that other ion* may be 
employed there is no mention of which ions may be employed or of any potential advantage in 
employing any such other ions. Furthermore, any othci ;>uch ions would not be ap plied to the 
surfa ce of the implant and >o would only (if anything) serve to improve the bonding bciween the 
coaxing of the implant arid \\a substrate and would not incite bone growth. Ai coiuingly, ihe 
method taught: by Nastati would not provide a bone implant having the surface cUirned in 
pieseni claim 1, 

In view of the above, tne general teach of Nasiebi cannot anticipate the subject matter of 
pioduct claim 1 and method claim 1 5. Furthermore, Nmu«i does not disclose or surest a bone 
implant in which the ions aie incorporated into the surface atomic laye-rs up to a TP.5.\imum depth 
ol 200 nm (as recited in the independent claim 25. newly pKbcnied). 

Claims 3-6, 10. 17-2o and 24 siand ) ejected under To U.S.C §103 as being unpatentable 
ov er Constant*. This reaction is aJso respectfully }n\ c r>ed 

Particularly, it would not be obvjous to modif y the leaching of Constaniz i *^ ;imve at the 
pie^ent invention since i oi.-ii.niiz does not disclose or su jgest an implant having »ui.* which 
i-.ave been incorporated ny the ij-chnnjuc of ion nearn iur.: £ si i on/embedding or caihooiw *ic 
deposition. The only reiac;.ce m Constat 10 the byr.ioxj apatite being: modified :o w.corpojate 
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othei ions is in coiumn 2. jmes 46-55. However, as mentioned above. Consiani2 docs not 
di«cio>c any specific meuiod oy which the$e ions mav oe incorporated inio hydiov^patiie. In 
v;ew of the number at ways of incorporating ions tnio hyajoyapame. it would not be a* a)i 
obvious from the teaching of Cur^tantz 10 use the techniques ic-cited in independent claims ] 3nd 
15 of inc present application 

Furthermore, the method nt Consianiz would U:=ch the skilled perfun aw^y noin usint; 
ion rvjm ionization or othodiC arc deposition As jhcM.wrjed above. Constant z ieiejs to 
"■^riiiiijiions" which unpin.** \ncmicaj coinbuiauui:' j pun ess wbicn is very m*Kh distinct 
ijoin ion beam ionization or ^athodic arc deposition 

Jn addition. Cor.^:--niz docs not address the problem of promoting and enhancing bone 
L jio\Mh onto an alrcadv tM&blished layer. In conuasi ( 'onv-antz states ihat "thoe substitution* 

influence the m vno dissolution behavior of the ccating which may be resoibsble or not 
resorbable" Thus, since Constanta does not recogm?e that the use of ions selected from croups 
J1A. 1VA ? VIIa and transition elements enhance bone on^iowih properties [further recoimi2ed 
by the facx that of all the funhej ior,s suggested by Constant*, only one (fluorine) would fall 
within the ions listed in claim ]] the skilled addressee wouJd not consider optimizing the 
*ni-orpoiaiion of these ion* m older to enhance bone on^rowth by ion beam ionissiion or 
i-aihodic arc deposition. 

Based xhereon. withuiawa] of the rejection of claims 3-6, 10, 17-20 and 24 based on " 
t oiiMantz is therefore i especially requested. 

Finally, claims 3-6. 1 7-20 and 24 stand icjeckd under 35 U.S.C. §103 h^cd on Nasiasi et 
ai. J h,s rejection is also le.^nfully traveled. 

Particularly, forthe jv^ons sex forth in our na\cr<:al of claims 1-2, 7-lo and 21-24 on 
novelty grounds ihe referee* (iocs noi teach or su^acsi t>e invention. Moreover, it would not 
hi obvious to use the teaching of this document 10 mcorporitc one or moie ions selected from 
viioups JIA, IVA, VllA ar;d ignition elements mio or onto the surface of a bone impiam by ion 
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beam ,ur,issuon or ^athodjc arc Jwposiiion. f hercioie. withdrawal of ihe $103 raccoon of 
cbima 3-b. 17-20 and 24 hasru on N-siasi is t tactfully jcOlksk-o 

Based on the fuicyomy. n ibbchevwj ihai all ihe j ejection and objections nave been 
uvoi-umc A Nonce of Allowance is therefore respectfully beheved to be m ordo 
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APPENDIX 

o I Amended) A-Thtbuiu iir.pisni claimed m any or.tr of ihe piecedm? claims wi,uor 
The jon* aie pic^cm at a level ot besaven 1 x JO 10 and 1 x JO 1 " ions per cm 3 of ihe surface 

/. (Ajowadii4LA-Ifig.honc impiani as claimed in any one of the preceding claims, whaun 
ihe iur^ ;uc selecied lrom one oi n.ort eioups of ihe periodic iabjc consisiine of moups I1A. 
JVB. VlB. VI1B, VIII. IB- JJH. JV A AND VII a 

fc. l.\ir.*fldrt]X_ A-Thc do/ (C ; :,upi ,m clawed in claim 7. wh*jcin ihe ions tumpii^cin.c ui 
moie of ihe following: 

magnesium, cajcium, siioniiuim uianium. cmomjum. manganese, iron, 
copper, zinc, silicon ^nd fluonne ions. 

9 lAtKcfldefllji VThe bojje jmphmi as claimed in claim 7, wr*wrdn The ions incorporate 
inio ihe surface of ihe bone implant aje from one or more of ihe groups of ihe periodic table 
lurjsisuna of iiroups JIA, VI1B. JIB, 1VA AND VJ1A, 

10. fAinendedjLA-The bone impian; as claimed in any c (( e of ihe pjeceding claims, vvnuL-in 
The ion* comprise magnesium. ?rxm;;mL=>e 7 zinc or silicon >ous. 

1 1 <Arr,cn d^dL A-ThC-boi)e :mpisnt as claimed in any one of ihe preceding claims 
comprising a body pomon coan d wuh a bioaciive maienal i:oaung 

12 (Amcn^eil^ArTbe bone iinplum as claimed in claim ) ) . whcieln ihe body portion is 
formed oi'3 meial or a meial aiioyr-frvefct ably a liumium ati^ 7 

1? iAJi.tnde^LA-lV bone imp:*™ as claimed in any unv of c:h,ms ] to 10, whcicin n.r 
bonw iiijpi£jji <tubsiamially compile * a bioacuve maieria) 

14. f Arn^ndedLA-.The.bone impiam *s claimed in claim 15. whuein ihe bone implant i» m 
LT;muJsr form. 
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20. (AnicjidodL The meihoa chiiir.ed in any one of chiins.H4 u>4^15. wherein ihe jun> 
pio^m ai neiwwcn 1 \ 10 U -nd )\ \0 1 ' u>ns per cm" of lite ;mpism surface 

23 iAir.eii V 1i-cO The meihou claimed in any one of cluirr,* 44-*e~2«]5, wherein ihcr ums 

J«. atiz-tVrVAMO- VJlA coiiipr:^- ooe oi myre pf ihe foJji>\vni^ 

itifs^riyjimiL cakiuijf]. Mromiujn, n^roum.. chinnimm maruanftg, iion, iVj^c:. 
y, n& ^Ilivun an< J fiu»>rjnc ions 
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